In this paper, we find the general solution of a Septoicosic functional equation (11) for all x, y ∈ X and investigate its general Hyers-Ulam stability in Banach Space using direct and fixed point methods.
Introduction
T he stability phenomenon presented by Th. M. Rassias is called the generalized Hyers-Ulam stability. In 1994, a generalization of the Rassias theorem was obtained by Gavruta [1] by replacing the unbounded Cauchy difference by a general control function. In [2] , Ulam proposed the general Ulam stability problem: "When is it true that by slightly changing the hypotheses of a theorem one can still assert, that the thesis of the theorem remains true or approximately true?" In [3] , Hyers gave the first affirmative answer to the question of Ulam for additive functional equations on Banach spaces.
The issue of stability of functional equations has appeared in connection with a question that Ulam [4] posed in 1940. Hyers [3] , by using direct method, brilliantly gave a partial answer for the case of the additive Cauchy functional equation for mappings between Banach Spaces. This result was then improved by Aoki [5] and Rassias [6] , who weakened the condition for the bound of the norm of the Cauchy difference. Many papers are written in this direction such as [7] [8] [9] [10] [11] [12] [13] [14] .
We can remember some of the various type of functional equations as follows: One of the most famous functional equations is the additive functional equation
Every solution of the additive functional equation (1) is called an additive function. The theory of additive functional equations is frequently applied to the development of theories of other functional equations. The second famous functional equation
is said to be quadratic functional equation because the quadratic function f (x) = ax 2 is a solution of the functional equation (2) . Skof's result was further extended by S. Czerwik [15] to the Hyers-Ulam-Rassias stability of the quadratic functional equation (2) . Jun and Kim [16] introduced the following cubic functional equation f (2x + y) + f (2x − y) = 2 f (x + y) + 2 f (x − y) + 12 f (x) (3) and they established the general solution and the generalized Hyers-Ulam stability for the functional equation. The function f (x) = x 3 satisfies the functional equation (3), which is called a cubic functional equation. Lee et al., [17] obtained the general solution of the following quartic functional equation
for all x ∈ X. Letting (x, y) by (11x, x) in (11) and multiply by 2952, we ontain 
for all x ∈ X. From (22) and (23), we get 
for all x ∈ X. Replacing (x, y)by (10x, x) in (11) and multiply by 17901, we get 
for all x ∈ X. It follows from (24) and (25) 83655 
for all x ∈ X. It follows from (30) and (31) 2516085 
for all x ∈ X. Substituting (x, y) by (6x, x) in (11) and multiply by 2516085, we get 
for all x ∈ X. Using (32) and (33) 
for all x ∈ X. Letting (x, y) by (4x, x) in (11) and multiply by 10656360, we obtain for all x ∈ X. From (44) and (45), we get f (2x) = 2 27 f (x).
Stability result of the functional equation (11): Direct Method
In this section, we investigate the stability result for the new type of functional equation (11) 
where 27! = 1.088886945 × 10 28 for all x, y ∈ X.
Theorem 4. Let j = ±1 and α :
, converges in R and
= 0 for all x, y ∈ X. Let D f 27 : X → Y be a mapping satisfying the inequality
for all x, y ∈ X. Then, there exists a unique mapping G : X → Y which satisfies (11) and
where α 2 ij x, 2 ij x and G (x) are defined by for all x ∈ X, respectively.
Proof. Replacing (x, y) by (0, 2x) in (46), we obtain
+3.048883446
for all x ∈ X. It follows from the Theorem 3, we get
for all x ∈ X. Define
for all x ∈ X. From (56), we obtain
for all x ∈ X. It follows from (57), we get
for all x ∈ X. Now, replacing x by 2x and dividing 2 27 in (58), we get
for all x ∈ X. From (58) and (59), we obtain
for all x ∈ X. Generalizing for any positive integer a, we get
for all x ∈ X. To prove the convergence of the sequence
2 a(27) , we replace x by 2 i x in (61) and divide the resultant by 2 i(27) , for any a, i > 0, we get
for all x ∈ X. Thus, it follows that the sequence
is Cauchy in Y and so it converges. Therefore, the mapping G : X → Y is defined by (27) is well defined for all x ∈ X. In order to show that G satisfies (11) by interchanging (x, y) by (2 a x, 2 a y) in (46) and then dividing by 2 a(27) , we get
for all x, y ∈ X. So, the mapping G is Pinelas-Septoicosic.
Taking the limit as a approaches to infinity in (61), we find that the mapping G is a Pinelas-Septoicosic mapping satisfying the inequality (47) near the approximate mapping f : X → Y of equation (11) . Hence G satisfies (11), for all x, y ∈ X. To prove that G is unique, we assume now that there is U as another Pinelas-Septoicosic mapping satisfying (11) and the inequality (47). Thus
α (2 c+a x, 2 c+a x) 2 27(c+a) for all x ∈ X. Therefore, as a → ∞ in the above inequality, we conclude that G (x) = U (x), for all x ∈ X. Now, Replacing x by x 2 in 57, we have
for all x ∈ X. The rest of the proof is similar to that of case j = 1. Thus, for j = −1 the assertion holds as well. This completes the proof.
The following corollaries are immediate consequence of Theorem 4 concerning the stability of (11).
Remark 1.
Let D f 27 : X → Y be a mapping. If there exist real numbers ψ and λ such that
for all x, y ∈ X. Then there exists a unique Pinelas-Septoicosic mapping G : X → Y such that 
Stability result of the functional equation (11): Fixed Point Method
In this section, we establish the stability result for the new type of functional equation (11) in banach space using fixed point method. 
holds for all x, y ∈ X. Assume that there exists L = L (i) such that the mapping
where α (x, x) is defined in (48) with the property
for all x ∈ X. Then, there exists a unique Pinelas-Septoicosic mapping G : X → Y satisfying the functional equation (11) and
for all x ∈ X.
Proof. Consider the set Z = {h|h : X → Y, h (0) = 0} and introduce the generalized metric d :
It is easy to see that (Z, d) is complete with respect to the defined metric. Let us define the linear mapping J : Z → Z by
for all x ∈ X. So, we have
for all x ∈ X, that is d (Jg, Jh) ≤ Ld (g, h) for all g, h ∈ Z. This implies that J is a strictly contractive mapping on Z with Lipschitz constant L. From (57), (64) and (66) for the case i = 0, we have
for all x ∈ X and f (2x)
for all x ∈ X. So, we obtain
for all x ∈ X. Hence,
for all x ∈ X. Replacing x by x 2 in (64) and (67) for the case i = 1, we find
for all x ∈ X and
for all x ∈ X. Thus, we obtain
for all f ∈ Z. Therefore, from (67) and (68), we arrive
for all f ∈ Z, where i = 0, 1. Hence, the property (B1) holds. It follows from property (B2) that there exists a fixed point G of J in Z such that
for all x ∈ X. In order to show that G satisfies (11), replace (x, y) by η n i x, η n i y in (63) and divide by η 27n i , we get
for all x, y ∈ X and so the mapping G is Pinelas-Septoicosic. By property (B3), G is the unique fixed point of J in the set
Finally, by property (B4), we arrive
Hence the proof is completed.
Using Theorem 5, we prove the following corollary concerning the stability of (11).
Remark 2. Let D f 27 : X → Y be a mapping. If there exist real numbers ψ and λ such that
for all x, y ∈ X, then there exists a unique Pinelas-Septoicosic mapping G : for all x ∈ X.
Proof. Let
Thus, (62) holds. On the other hand
for all x ∈ X. It follows from (70), we get
for all x ∈ X. Similarly by (70), we prove Finally, the proof of (65) for condition (iv) is similar to the condition (ii) and (iii).
Conclusion
We derived the general solution for the Septoicosic functional equation and investigated its Hyers-Ulam stability results in Banach spaces using two different methods of direct method and fixed point method. Author Contributions: All authors contributed equally to the writing of this paper. All authors read and approved the final manuscript.
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